Inhibition of HIV-1 reverse transcriptase by pyridinone derivatives. Potency, binding characteristics, and effect of template sequence.
The inhibition of human immunodeficiency virus type 1 (HIV-1) reverse transcriptase by pyridinone compounds has been investigated using as templates synthetic RNA with sequences based on the HIV-1 genome sequence. In reactions catalyzed by the enzyme that incorporated more than one nucleotide per primer, inhibition by a representative pyridinone inhibitor, 3-[2-(1,3-benzoxazol-2-yl)ethyl]-5-ethyl-6-methyl-pyridin-2(1H)one (L-696,229), was noncompetitive against deoxynucleotide triphosphate. For reactions that incorporated one deoxynucleotide per primer, IC50 values ranged from 20 to 200 nM, depending on the position of incorporation of the incoming deoxynucleotide base on the template. Inhibition of synthesis on a set of four templates differing only at the template base complementary to the incoming nucleotide had similar IC50 values. These results demonstrate that inhibitory potency is dependent on the primary structure of the template and that inhibitory potency is largely independent of the identity of the incoming nucleotide base. The inhibition of HIV-1 reverse transcription by L-696,229 also displayed slow-binding characteristics. The slow-binding aspect was exploited to gauge the interaction between inhibitor and enzyme. By titrating the reduction in the extent of the burst of synthesis observed in a reaction incorporating dideoxythymidine monophosphate into poly(rA)-oligo(dT)18, the apparent equilibrium constant for dissociation of the reverse transcriptase-L-696,229 complex was estimated to be 400 nM.